Correlation of the extravascular pharmacokinetics of azithromycin with in-vivo efficacy in models of localized infection.
Infection models were used to clarify the roles of serum and extravascular concentrations in the in-vivo efficacy observed with azithromycin. In-vivo experiments were designed to give serum concentrations well below the MIC and tissue levels generally above the MIC at time of challenge and during the course of infection. The efficacy of azithromycin against a Salmonella enteritidis oral challenge (a tissue-associated infection model) in mice correlated directly with azithromycin liver levels, but not serum concentrations. The significance of extravascular pharmacokinetics was observed in a comparative study of azithromycin and ciprofloxacin against the salmonella challenge. Ciprofloxacin has a greater than 100-fold in-vitro potency advantage over azithromycin against this organism, but azithromycin (5 mg/kg) produced a greater reduction in cfu than ciprofloxacin (100 mg/kg) at the primary site of infection (liver). In another model, extravascular fluid levels, measured by bioassay of implanted paper discs, were compared with plasma levels in relation to control of a localized Staphylococcus aureus infection in rats. Extravascular fluid levels of azithromycin were greater than the MIC of the strain used for five days after a 100 mg/kg dose, while erythromycin levels were less than 20% of the MIC at 30 h after a 200 mg/kg dose. Serum concentrations of both compounds were less than 20% of the MIC at the time of challenge. The antibiotic levels at the site of infection correlated with the reduction of Staph. aureus cfu (99% with azithromycin compared with controls, P less than 0.01; 0% with erythromycin) recovered from inoculated discs. The significance of extravascular concentrations of azithromycin was further supported in other models of localized infections induced with Escherichia coli or a mixture of Staph. aureus and Bacteroides fragilis.